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(54) SEMICONDUCTOR DEVICE 

(57)Abstract 

PURPOSE: To form a meniscus by the creeping up of solder paste 
on the side face by providing a hole, a tip recess and a side face 
recess on the outer terminal. 

CONSTITUTION: Holes 3. tip recesses 4 and side recesses are 
formed on the outer terminal of a lead frame by conducting a 
pressing work and the like. The tip recesses 4 are used as holes 
until the lead is cut. Then, after a sealing and outer-cover solder 
plating operation has been conducted; the lead is cut. At this time, 
the hole-like tip recesses 5 have a recess shape. Moreover, outer- 
cover solder-plating is provided on the side wall surface. Also, at * 
this time, outer-case solder-plating is provided on the tip recesses 
4 and the side-face recesses 5. Subsequently, by forming the outer 
terminal, a semiconductor device, having the holes 3, the tip 
recesses 4 and the side-face recesses 5. can be constituted. Under 
the above-mentioned state, when the lead frame is mounted on a 
substrate, the solder paste on a land enters into the holes 3 and 
adhered, and an anchor effect is displayed. Also, the solder paste 
creeps up to the side wall surface of the tip recesses 4. and a 
meniscus is formed. 
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Partial English Translation of Japanese Patent Laying-Open No. 05-3 15517 ^ 
[0011] 

Fig. 1(A) is a perspective view of a semiconductor device according to one 
embodiment of the present invention. According to the present embodiment, hole 3 is 
formed in the bent portion at the tip end of external terminal 2 projecting outward from 
mold 1 . The present embodiment is otherwise the same as the conventional example. 
Here, exterior solder is applied to the inner wall surface of hole 3 . According to the 
method of obtaining such a structure, as shown in Figs. 3(A), (B), (C), and (D), hole 3 is 
formed in advance in the lead frame by etching or press-working as conventionally 
performed, and as shown in Fig. 3(B), sealing and exterior solder plating is performed. 
Thereafter, the lead is cut as shown in Fig. 3(C). Thereafter, hole 3 is formed by 
shaping the external terminal as shown in Fig. 3(D). As described above, exterior 
solder plating is applied to the inner wall surface of hole 3. When the semiconductor 
device is mounted on the substrate with this state, the solder paste on the land is 
introduced into hole 3, and the solder paste is fixed and adhered in that state, thus 
achieving an anchoring effect. Therefore, sufficient soldering strength can be obtained 
even with the use of the low-melting solder. 
[0012] 

Fig. 1(B) is a perspective view of a semiconductor device according to one 
embodiment of the present invention. According to the present embodiment, recess 4 
is formed in the tip end of external terminal 2. The present embodiment is otherwise 
the same as the conventional example. Here, exterior solder is applied to the inner wall 
surface of tip end recess 4, According to the method of obtaining such a structure, as 
shown in Figs. 3(A), (B), (C), and (D), tip end recess 4 is formed in the lead frame in 
advance at the tip end portion of the external terminal by etching or press-working as 
conventionally performed. It is noted that tip end recess 4 in this case is present as a 
hole until the lead is cut. Then, sealing and exterior solder plating is performed as 



shown in Fig. 3(B), and thereafter the lead is cut as shown in Fig. 3(C). Here, tip. end 
recess 4 that has been shaped as a hole is now in the shape of a recess. In addition, the 
exterior solder plating is applied to the inner wall surface. Thereafter, the external 
terminal is shaped as shown in Fig. 3(D), thus obtaining tip end recess 4. When the 
semiconductor device is mounted on the substrate with this state, the solder paste on the 
land readily creeps up, because the exterior solder is applied to the wall surface at the tip 
end of the external terminal, thus forming meniscus. 



C12) iSt H ^ ^ 



(51)Int.a.» 

H 0 1 L 23/50 
// H 0 5 K 1/18 



N 9272-4M 
H 9154-4E 



F I 



#1^^5-315517 







(71)ilil|IA 


000004237 








B4^Sin^tSl^ti: 


C22)aiRB 


¥^l5iE 4 4^(1992) 5^128 










C72)|E6BJ3^ 










MmmmE.-SS.TB 7« 1 ^B3f:ma«^ 



















(54) [fK^flJ^S-O ^^^m&M: 
(57) 

^K^iSS^F^y =;^i7;^*^ ji^sfe^tt-^-f < ^a'PSiO^g 




1 

^5/>^S:^fcL. Mlsy-K:7U- i..(7P^a5i^^^fflf2 

[0 0 0 1 1 
[0 0 0 2] 

HIS (A) . (B) . (C) \^7r^'r^0 

its^ffidSiH/>±;!i5ofctftffii:;i^o EIS (B) . (C) 
ar>S^oTV^5o ^(on(0^m<DHm^Wi^t^ 13 4 (A) 

[0 0 0 3] ~'^^fj:^mi^mm(om±:^mn. y - k 

y- K^KfT/65tT:b^6o y-K:7u 

i.tz'j[kmt^£ox\^^^o ^(DWi^m\^^^^5 (A) . 

(B) . (C) {:i^TXo^^^^^^ff^mz.j&m^ti^ 

[0 0 04] }^±tAm i^fcx 0 \^^mw'&m.<o^'^i^'=f' 

[0 0 0 5] ::,<D^'!)\^v.xmm^t\^tL^m^mw^m 

4 (A) oj: 5^::l^i^s«6^r^^-r5^w(i. m^mwL 
6 <D±.m(D9\'^m^ 2 ^^e-r 6@eJf(-^ >- v^mm. u 



(2) #^¥5-3 155 17 

2 

[0 0 0 6] crT-*|gB#oP«^S<^ b-rii^^^^a;6>S 

«rftffibfc4&^. mm\^^^^^o 

^^t^^^^-r^o :Lthh(n?AmM.^^ 

*Sif^pa(3:itU3 O'-'S 0%<ST-r^w^;&5«6 

2/? [ 0 0 0 7 ] 

^^fls:^et-:fe^^Tf^. HI 4 (A) i:i^-r^ffl<75il±;&s 
^) («Tp^:=^;=^;^;^7i:IE-r) S:gmXfi^^«)i;i*J»r 

1114 (B) d^-TJ: l^C;51.^^ffl9;65# 
[0 0 0 8] -(m^.^ffl.^^^J^t-^r <J:{;i<t6^ 
4 2^i^$t%{gffl-t-5^^ft:3SMT*SgS^-ete5o rtuli 
frltb?»i'^fc«i)El4 (B) <o^^mm\0<r>X.ofS:^^ 

3Sfi;^K ^m^t^x^K^—n<o^m^Bi(om^^<DtL}^ 
fc5o xox^m¥^^^^^<omm±K^\^tL^^^tt 

[0 0 0 9] 

50 'K^m-rtmom 



-2- 



(3) 



i|#Bfl3F5-3 15 5 17 



4 



[0 0 10] 

So 



[GO 1 1] ISIl (A) fi. 

iS®(7:)#4m®T*fe5o *:^JS«?!)J:iJ:;h.*^. ^-;i^Vi<D^ 
^m^^m^t.. El 3 (A) . (B) . (C) . (D) \^ 10 

^i/^. iaa (B) \z^'tXoi:i. ^m^m;>^^>^ 
SrffofcS. las (C) (om^z. D-K«I^^>t5c 

El 3 (D) \z7jk'tx^\z.s^ui^^^^m'r^zt 

[0012101 (B) (l> *^PJ<7:>-^J6M<?5^«ft: 
^i^T^^'5o w(Dl^^^#5*-&(llll3 (A) . 

(B) . (C) , (D) 1:1:^:1- ct 5 y - K:7 Ix 

■et^Tv:^ UT#^-r6o ^kiwi2i3 (B) .{;i^-rci: 
itJh. ^gf^Bpf 5/^«:ffo;t'^. 123 (C) <7) J: 5 

--r^4(i--:i;^^?^t^^^-rSw^(c7:^5o 

3 (D) {c^-rJ:f>tw^«B«-?-&jS;?^-rsci:}ci:t) jfe 

}l§^x.r;^4;^s1#^^i^So :i(nm&xmm^%^'rht 



[0 0 1 3] mi (c) fi. :^^m(D-mmm(D^mp^ 
^mu(Dmm\z-^:i^5f>m^^tix\,'^^o re^fifi.*i«e 

ix-i.(7:>^a5«-?^2c7:)^i)®ffltc^:y^>-:^^X*-i. 

i!}m^ivx:fiy). ^(ommmi^i^m^mr-m^tixi^ . 



so 



5o zcoikmxsm\zmmi-^ty>'h^±(7)y^^^-^ 

^m^&mi.xi,+ii^^j:^m^i^m^mhti^o 
[0 0 14] X. ^^t^'^(Dmmm{:i--^:i^^m\.tic 

[0 0 1 51 Ell (D) (1. :^mm<o-mMm(D^^m 
xi>^o z.tii'xmmmi. 2. 3foig'^0ijT-fcSp 

;5>5fei^Mlw--C^4;5>K ifedglSitD^iMCi-^c;^ 5 ^^^^^tt 
^.tim&^tiX\^^^o z:iX'^3 tmWa^Z^4 t9c^ 

^z^5(Dmmmzi't^m^mi)m^tix\^^^o 

J5£^^#S:^?£f:iE13 (A) . (B) . (C) . (D) \z 

m^z:?^4 tmm^z^s^. ^^x^rrt^tix\^'^^^ 
y^i^-^^xn. zf\^y^\zxMiii.tihco^m\^^^o -fau 

LT^^Si-Sc »:i-EI3 (B) (c:^-rJ:5J-x ^ 

^m?^ ^y^i!)^i&&tix\^^^o X. zcom^c^^:^^^ t 
m^^z^s (Dmmmizh^m^^ y^f)*^^^tix\^^ 
So "t^om. ms (D) {;i:^-r J; ic^a3K-^^^?i^-r 

Sr *?5t3. 5fe«--.r^4. ffly®--r Sr^-T 
-5o X. 5fe«--w^4(DffiaS®{cy/u^^^ — i-::^hdS3t 

[0 0 161 

tli:f. EI 2 (B) \Z7}k]^tiXvlZ^ :^^J^T-2--. 
Jk^-^2CD^W {M;tf^. ffi-B-^-^. 4 2-^^^) :^ 
tb. m2 (A) f::^-rJ:9{-x mmmwieizwftcy:^ 

Kl 2±tl^^t 6tl.^cy/^i5^ — ^ h;65;^a5ffi^2 



-3- 



(4) 



#ffl¥5-3 15 5 17 



[0 0 17] i^tz^ m2 {A)' l^Tjkl^tiXoitC^ 'KSR 

10 0 18] MM^z^ 5 ^^1,1-^:1 t{ZXO 



10 



20 



[HI] ^?^m<r)mmm^7r:'rmumo 

im2] :^^m<Dm^^m.m'r^^mi^mm(Dmmmo 

[m4] ^^^i&mRrj. :^mmi)m^i^^^ t-r^nm 



1 
2 
3 
4 
5 

6 

7 

8 
9 

1 0 
1 1 
1 2 




(B) 




-4- 



(5) 



!l»mW-5-3 15 5 17 



[133] 



[1114] 




(C) ^ntm^ 




,7 ;<«x»X 




1 -tWkK 




-5- 



